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ABSTRACT 
The Hazardous Waste Research and Information Center 
(HWRIC) database has been in the development and enhancement 
stages for three years. The method for collection and 
addition of historic data has evolved over the years as the 
available information has become more familiar and better 
understood by database users. Evaluation 'of the relative 
eontribution to the HWRIC database of the available large­
volume computerized datasets and the hand-gathered historic 
data has been an on going process. The information gathered 
in this evaluation has not been presented previously in a 
document. These analyses have yielded valuable information 
on the quality and quantity of data now available in the 
HWRIC database system. 
Analysis of data serves two major purposes. The first 
is to demonstrate the descriptive value of the data in the 
Hazardous Sites Inventory file. This aspect of the data is 
key in extracting those sites that are to be used for 
research or information. The second purpose is to evaluate 
the relative contribution to the HWRIC database from 
regulatory computer source files, nonregulatory computer 
source files, and Illinois State Water Survey research. 
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EXECUTIVE SUMMARY 
The Illinois State Water Survey (ISWS) initiated the development 
of a database and information system for the Hazardous Waste Research 
and Information Center (HWRIC) in 1984. The HWRIC database was planned 
to be more than a restructuring of the regulatory file already 
available from the state and federal governments. To carry out that 
objective, information was gathered for the HWRIC system from 
commercial sources and from research in reference books. 
Supplementation of information to fill the gaps in data gathered from 
other sources and resolution of discrepancies between files were an 
important objective of the database enhancement work. 
A central file was created for the HWRIC database and information 
system. This file was to be the index or inventory of all sites found 
in the databse system. The key data element in the central file is the 
unique identification number assigned to each of the sites by the ISWS. 
Each unique identification number represents a locatable point in 
Illinois. The central file of the HWRIC system is the Hazardous Sites 
Inventory (HSI) file. It contains the support information necessary to 
select sites from the database that are relevant to a specific request 
for information. 
During this contract year, the enhancement project focused on 
Madison and St. Clair counties. Each site is put through a review 
process. At the end of this project, 38% of the data from the original 
database creation project have been reviewed. Eleven of the more 
industrialized counties in Illinois have been completed. One of the 91 
counties yet to be reviewed is Cook County, which contains almost 50% 
of the data in the initial database. Estimating from work already 
completed, approximately 40% of the final database will be added sites 
if the enhancement process continues. 
Three features make the HWRIC database unique among databases 
pertaining to sites involving hazardous materials. First, 
nonregulatory sites are included to broaden the scope of information 
available to researchers. Second, the documentable duration of 
activity on each site is known. Third, and most unique, the HWRIC 
database contains information about historic sites where hazardous 
waste-related activities were impacting the environment before the 
regulatory systems were in place. 
Field checking of an area reviewed and enhanced during this 
contract period has answered the following questions: are the sites in 
the database found where the database indicates they will be; do those 
sites seem to be occupied by the activities indicated by the database; 
are there many other sites that are not found in the database; and are 
the activities that the database shows to be active, really active. 
Descriptive statistics were determined for Madison, St. Clair, and 
Kankakee counties. Parts of each county have been field checked. The 
results of these statistical analyses show some of the ways in which a 
xv 
researcher can query the HWRIC database system in order to get 
information. The files created by the queries can be used in several 
ways. They may be used as stand alone answers to questions. They may 
also be used as tables of unique identification numbers of sites that 
meet the requestor's criteria from which he or she may extract further 
information from the database. The files can also be used as graphic 
or mapped displays. 
Analyses of the contribution of the regulatory source files to the 
HWRIC database show that those sources account for fewer than 20% of 
the sites for which there is information in the database. The depth of 
information for those regulated sites is greater than that for sites 
from the other sources. Evaluation of the information in the 
regulatory files indicates that some of the data elements that appear 
in the documentation for the files do not contain information. Rather, 
there are blank spaces in the data structure. For those data elements 
that are filled, some problems exist with nonstandard formats for 
information. 
The HWRIC database should be established after the plan laid out 
in 1984-1985. The database should be maintained, expanded, and updated 
in a structured manner. General software for typical requests should 
be developed for users so that uncomplicated, interactive use may be 
made of the database. 
Chapter 1. BACKGROUND 
1.1 Relationship of This Project to Previous Work 
In 1984, the Hazardous Waste Research and Information Center 
(HWRIC) began awarding contracts to develop a database and computerized 
information system for Illinois to support HWRIC's future programs and 
to be used by researchers. As part of that development, the Illinois 
State Water Survey (ISWS) acquired and organized a group of 
computerized data files from state and federal government sources 
(Schock et al., 1985), which became the basis of the system. The 
Illinois Environmental Protection Agency (IEPA) was the largest 
contributor of regulatory files. The files were selected subsets of 
the IEPA computer data management system. The IEPA supplied files 
pertaining to the hazardous waste generators, transporters, and 
disposal sites that come under the regulatory programs administered by 
the state. The major federal computer files were purchased from the 
National Technical Information Service (NTIS). These files were the 
inventories of Resource Conservation and Recovery Act (RCRA) sites in 
Illinois, and the Comprehensive Environmental Response, Compensation 
and Liability Act (CERCLA), "Superfund", sites in Illinois. The NTIS 
files were originally compiled and established by the United States 
Environmental Protection Agency (USEPA) in response to federal RCRA and 
CERCLA regulations. All federal and state regulatory files are updated 
on the HWRIC system on a cyclic basis as newer versions become 
available from the source agencies. 
1.2 Objectives of Database Creation 
One objective of the ISWS during initial database planning and 
creation was to compile a comprehensive database for the HWRIC that was 
more than a restructuring of the regulatory files from the IEPA and 
USEPA. In accordance with that objective, files of data were sought 
that could be used to supplement the information in the regulatory 
files. Because regulatory language is, by necessity, very definitive, 
sites covered under those regulations must meet very specific 
criteria. Such factors as the volume of hazardous waste generated and 
the purpose for which the wastes are held on a site are among the 
criteria used to determine whether or not a site is to be regulated. 
These factors also determine under which program the site is regulated. 
Each regulatory program requires that specific information be submitted 
to the regulatory agency as proof of compliance with the. program. 
Often that program determines what information will be collected about 
the site. Therefore, the dataset created by each program is different 
from that of other programs. And because of the specificity of the 
regulatory programs, all states have unregulated sites where activities 
involving hazardous wastes take place. 
It was the intention of the ISWS researchers to give HWRIC a 
database system that contained the information necessary to identify 
both regulated and unregulated sites in Illinois and to supply the 
information in a form compatible with the regulatory data. It was also 
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the intention of the ISWS to restructure the support information from 
the regulatory data into a consistent format. Support information 
consists of the name, identification number, location, and activity 
type information associated with a site. This information is used to 
group the data into more specific sets. 
There are times when HWRIC will need to work with only the 
regulatory information files. In order to allow a choice of which 
files are used, the regulatory information is maintained in discrete 
files on the system so that they can still be accessed individually 
when necessary. 
1.2.1 Supplemental Information Gathering 
Large-volume computerized data that could be used for the purpose 
of supplementing the regulatory data were available in the Dunn & 
Bradstreet Market Index database and from a USEPA study of surface 
impoundments. These data files were chosen because they could be used 
to extract information about activities of a similar type to those 
already listed in the RCRA and Superfund files. The Dunn & Bradstreet 
data are also referred to as "commercial data" in this report. 
The Standard Industrial Classification (SIC) code was developed by 
the United States Bureau of the Census to classify types of activity 
for statistical research purposes. The codes are associated with 
industrial and service activities and are listed in a manual that 
describes the activities in detail (Executive Office of the President, 
1972). The codes are composed of four digits. The first two digits 
designate the general category of the activity of the business; for 
example, major group 2800 indicates chemical manufacturing, and major 
group 2900 indicates petroleum refining. The last two digits further 
designate specific subcategories of the major activity. For example, 
within major group 2800, 2810 denotes the manufacture of industrial 
inorganic chemicals, and 2812 denotes the manufacture of alkalies and 
chlorine. The SIC code can be used at any of the four levels of detail 
provided by the four digits to group and subset information for 
researchers. 
Extraction of additional sites from the supplemental files was 
conducted in the following manner. The first objective was to compile 
a list of SIC codes that represent the activities that may involve 
hazardous wastes. The RCRA and Superfund files contain no SIC codes 
from which to determine the type of activity at the sites in those 
files. However, each of the RCRA and Superfund si~es should match with 
records on the IEPA Selected Inventory file and other files that have 
SIC codes for many of their records. By matching these files, the SIC 
codes associated with the RCRA sites were determined. The same 
procedure was followed with the Superfund sites. The SIC codes 
associated with the identified RCRA and Superfund sites were compiled 
into a "SIC list." The SIC list represents the industrial activities 
in Illinois that are regulated by RCRA and Superfund. 
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The SIC list was supplemented with additional SIC codes from RCRA 
and Superfund sites in other states. These additional codes were 
included to find sites with activities unregulated in Illinois. 
Finally, ISWS researchers examined the SIC manual and added codes for 
activities not already on the list but that might involve hazardous 
wastes. The concept used in this selection of additional activities 
was that if any doubt existed over whether an activity should be 
included on the list, it was included. It was decided that it was 
better to have more sites, perhaps some of which are not hazardous, 
than to miss one that may be significant. The choice of the sites to 
be used in any research or information project will be the 
responsibility of the researcher. The list of SIC codes compiled in 
this manner and used in database enhancement appears in Appendix A of 
this report. 
The compiled list of SIC codes was used to compare the SICs for 
the activities in the supplemental source files in order to extract 
sites with the same SICs as RCRA activities. These sites were then 
added to the regulatory file. The initial database creation project 
compiled one huge file for Illinois. The resulting inventory of sites 
that may be involved with hazardous materials was stored on a computer 
for further scrutiny during ensuing years of database enhancement. The 
initial collection compiled sites on the basis of major SIC code 
category, that is, by the first 2 digits of the SIC code a~sociated 
with the site. A site-by-site review found sites that were not 
appropriate to the database at the 4 digit SIC code level. The method 
used to enhance the database is described in section 1.4 of this 
report. 
A second objective in database development was to fill in missing 
information pertaining to the location and activity type. This process 
began with the merging of all available computer-ready information. 
Each computerized file contained some of the information needed to 
group data for research or information-gathering purposes. No one file 
contained all of the basic "support" information. The agencies did not 
use consistent patterns of data entry and abbreviation. Each group 
collected the information it needed to reach its own goals and did not 
necessarily include information to cross-reference sites for other 
purposes. Each file contained its own key element such as an 
identification number by which its records were sorted. Files could 
not be directly related because each agency or group used its own 
identifiers. 
A third objective of the database development was to resolve 
discrepancies in the information from various sources. Where two or 
more records existed for the same site, and different information 
occurred in a matching field, the information was reviewed to determine 
the correct information. This problem occurred frequently with site 
names. For example, abbreviations and initials are used in one record, 
whereas full names are used in another record for the same site. 
Address discrepancies are a serious problem because it becomes the 
responsibility of the researcher to determine whether there are 
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actually two or more sites, or if the addresses apply to one site. For 
example, a rural route and a street address can be the same site. More 
difficult to resolve are the situations in which two entrances to the 
same plant exist on parallel streets and each appears as a different 
address on a record in the file. 
1.3 The Central File Concept 
A relational database management system was chosen to house the 
HWRIC data and information system because there are so many current and 
potential sources of information. These sources contain a wide variet~ 
of information and formats. The relational database management system 
can relate all of these elements without disturbing the original file 
integrity when one key data element is contained in each information 
file in the system. The main or key data element in such a system is 
most flexible and efficient if it is not directly related to any 
category of information. Many database systems have been built using 
locational information or similar information as the identification 
element. These systems often encounter problems as new cases are added 
to the system, or in cases in which sites are in proximity. 
The key element in the HWRIC database management system is the 
unique identification number created by the ISWS for each site in the 
HWRIC system. The number begins with an "X" and was sequential at the 
time of assignment. The unique identification number was assigned to 
each site in each of the computerized source files at the time of the 
original database creation. At the time of assignment of unique 
identification numbers to the computerized source files, numbers ranged 
from 1 to 799999. Additional unique identification numbers were added 
to the system as the enhancement process took place. These numbers 
ranged from 800000 to 899999. As database development took place, it 
was discovered that there were many instances in which a specific site 
had been assigned more than one identification number. This happened 
wherever the same site occurred in more than one file. It also 
occurred in the IEPA files where the same site was found in the file 
under different categories of activity. During development, continual 
sorting and merging of the source files showed that many sites, with 
slight variations of their names and locations, appeared in different 
files. When any of these situations was discovered, the information 
pertaining to any specific site was associated with the same unique 
identification number. For this reason there are gaps tn the once 
sequential numbers. However, the ISWS cautions that the numbers from 
these gaps NEVER be reassigned to any other sites to avoid confusion. 
In order to make a database management as efficient as possible, 
the main data elements for each case (in the HWRIC system-site) in a 
database management system should be available in one central file. 
This file should be used as a guide or an abridged set of the data in 
the database management system. Users of the system should be able to 
use the central file to determine if the system contains information 
pertinent to their requests for data or queries for information. Only 
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those general data elements needed to select groups of data should 
appear in the central file for a database management system. 
In order to combine into one structured file all of the support 
information about sites in Illinois where activities involving 
hazardous materials are now taking place and have taken place in the 
past, the ISWS developed a central file for the HWRIC database system. 
This file is the Hazardous Sites Inventory (HSI) file. The HSI file 
contains the name and address of each site, its unique identification 
number as assigned by the ISWS; the SIC codes that may be associated 
with each site; a flag indicating that the SIC was added by the ISWS -' 
staff during the initial database creation; the years of documented 
operation; links (i.e., information that this site has been occupied by 
a different hazardous-waste-related activity in the past, or that there 
is another site for the same company in existence now); the codes for 
the source files from which the information was taken; and a comment 
field. An example entry from the HSI file appears in Figure 1. A more 
detailed description of the HSI file elements appears in Appendix B. 
ID NUMBER COMPANY NAME 
SOURCE CODES SITE ADDRESS LINKS 
YEARS ACTIVE SITE CITY SITE ZIP 
SICS 
X724850 AIR PRODUCTS & CHEMICALS INC 
RUA 2200 MONROE ST 
'68-'86 GRANITE CITY 62040 
Sics: 2813 
X72l260 AIReo INDUSTRIAL GASES 
R CHESSEN LN PLSC: X888285 
'68-'86 E ALTON 62024 
Sics: 2813 
X888285 AIRCO INDUSTRIAL GASES DIV 
BISSELL LN & TRML TRACKS NLSC:X721260 
'68-'68 MADISON 62060 
Sics: 2813 
Figure 1 
Example of the Contents of the HSI File 
The HSI file is accompanied by another file, a list of unique
 
identification numbers and the records in each source file that are
 
associated with that site. This file is called the "sourceline" file.
 
This file serves as the table from which the HWRIC staff can locate the
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pertinent lines in the source files and attach the unique 
identification number to the source file lines for each site. The 
unique identification number is, therefore, the primary key for the 
retrieval of information from the HWRIC relational database. A brief 
example of the information contained in the source1ine file is shown in 
Table 1. Summarizing briefly, the unique identification number always 
begins with an "X," and the record in each source file is indicated by 
a code letter for that source file and the sequential number of the 
record in that source file which contains information for the site. As 
explained above, an unique identification number can be associated with 
one or more source files. As also explained above, the site 
represented by that unique identification number can be found in more 
that one line in the same source file. 
Table 1 
Information in the Sourceline File 
ID Source Line Number in Source 
X724410
 
X724425
 
X724435
 
X724460
 
U 
S 
ARU 
U 
Ul15420044 U127346785 
S0300
 
A06413 R01945 U006272058
 
U006269880
 
X724465 A A06414 
Source Codes: 
A - IEPA Selected Inventory 
R - RCRA 
S - Superfund 
U - Dunn & Bradstreet 
P - USEPA Surface Impoundments Assessment File 
The unique identifier will also allow the HWRIC staff to update 
the database and keep the sourceline file current. As originally 
envisioned, the process requires the merging or compari~on of a new 
version of a source file with the old version. The comparison will 
yield four results. First there will be a set of records that have not 
changed from the old version of the source file to the new version. 
These records will need the current sequence (record) number from the 
source file to be substituted in place of the old record number into 
the sourceline file. Second, there will be a set of records that have 
been deleted from the old source file. It will be up to the discretion 
of the HWRIC staff as to whether these records should also be removed 
from the HWRIC database system. If they are kept, the records will 
require reassignment of source record numbers in just the same manner 
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as the first set. The third set will be all new records in the source 
file. These data should be carefully scrutinized to determine if they 
are truly new sites, or if they are new variations of the names, 
activities, or locations of old sites. Variations of existing sites 
should be assigned the identification number of the site in question, 
and the numbers of the source file records updated as in the previous 
two sets. The fourth and last set will be those records that still 
appear in the current source file but for which some of the information 
has been changed. The HWRIC staff will decide if the changes should be 
overwritten in the HWRIC database or if the changes should be added as 
additional information about the site. This will be a particularly 
important decision in the cases in which the changes do not reflect 
corrections in information, but actual changes of status. HWRIC may 
wish to keep the old information with dates of when it was relevant. 
This would be in keeping with the objective of accumulating time­
sensitive data. 
After the association of the current record numbers with the 
proper sites has been accomplished, the new version of the source file 
can be added to the system, and the old version removed. The HWRIC 
staff will have to determine how to carry the changed and flagged 
information 
1.4 Data Review and Enhancement 
1.4.1 Background 
As part of the enhancement process, the support information in the 
HSI file was reviewed by the ISWS staff researchers on a site-by-site 
basis, one county at a time. This made the data more manageable. 
Wherever information fields were blank, that information was sought in 
reference books. References included current and old telephone books, 
city directories, and industrial manufacturers directories (IMD 1912­
1987), as well as road maps, topographic maps, and plat books. If the 
information needed was found, it was added to the file. The procedure 
is described in detail in section 2.3 of this report. 
During the first year of database enhancement, nine of the ten 
most industrialized counties in Illinois were reviewed by the ISWS. 
All nine are in northeastern Illinois: DeKalb, DuPage, Grundy, Kane, 
Kankakee, Kendall, Lake, McHenry, and Will. The tenth county in the 
northeastern part of Illinois, Cook, contains more-than 50% of the data 
compiled in the initial database creation project. It would take two 
to three years to review and research the data for Cook County alone. 
Madison and St. Clair counties were reviewed in the second year of 
enhancement. In addition to Cook County, 90 counties are left to be 
reviewed and enhanced. It would take two to three years to complete 
the enhancement work on these 90 counties. Although the remaining 90 
counties contain approximately 12% of the data, as each county or group 
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of proximal counties are reviewed, separate sets of references must be 
accessed, and separate contacts in those areas must be made. 
Figure 2 is a map of the counties already completed in the 
enhancement process. These counties contain about 38% of the data from 
the initial database creation project and represent all but one of the 
most industrialized counties in Illinois, Cook County. 
The data that exist in the HSI file for the 91 as-yet unreviewed 
and unenhanced counties contain all of the information about sites 
collected in the initial categorical compilation of the HWRIC database. ~ 
During the two years of enhancement work that have taken place, it has _ 
been found that as much as 20% of the data in that original list may be 
removed during enhancement. As much as 38% of the HSI files for each 
county to yet be reviewed and supplemented will be in the form of 
additional sites added to the HSI file by the ISWS researchers. A 
large percentage of the entries in the file contains information gaps 
in the records, and there are many multiple record entries for sites. 
Because of their structure, these records can neither be combined nor 
reviewed by computerized means alone. Review by an individual is the 
only way to achieve the desired outcome. 
Figure 2
 
Reviewed and Enhanced Counties in the HWRIC Database
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1.4.2 Objectives of Database Enhancement 
The objectives of the enhancement of the database were: 
1. To refine the large volume of computer-compiled data by 
removing duplicates, standardizing the format of information, filling 
in missing information where possible, and resolving discrepancies in 
the data, as previously discussed. 
2. To review the data to establish whether all sites collected in 
the general categorical data extraction phase should remain in the 
HWRIC database. An example of a case in which a site may have been 
included that should not remain in the database is a site associated 
with the general category SIC 2200, which denotes the manufacture of 
textile mill products. The subcategories 2211 and 2221, which specify 
that the mill be involved in the weaving of cloth, are not pertinent, 
whereas subcategory 2231, which denotes the dyeing of fabric, is. The 
site-by-site review of the initial list eliminated those sites that 
were categorized as 2211 or 2221. 
3.	 To add the dimension of time to the data by determining: 
a) how long the sites on the list have been functioning; 
b) whether they have always been located on the same site; 
c) whether they have always been involved in the same 
activity; and 
d) whether this is the only site in the county where the 
activity is carried on by the same parent company. 
1.5	 How the BYRlC Database Differs from Other Databases 
In addition to sharing the capacity of most databases that contain 
the information to determine spatial distribution of sites, the HWRIC 
base is different in three major ways from other databases that deal 
with hazardous wastes. First, the HWRIC database does not only contain 
regulatory data. It combines these data with information about other 
places in Illinois which, although they are not regulated, have similar 
types of activities on site. Other databases have some indication of 
this activity but lack the HWRIC database's several levels of detail. 
Second, the HWRIC database has documented the known length of time 
over which each site has been active. Although a few d~tabases have 
the dates when activities at landfills and recycling sites began, the 
HWRIC database will have a start and end year for each site when the 
enhancement is complete. Third, and most unique, the HWRIC database 
contains historic information about sites no longer in existence in 
Illinois but were involved in hazardous-waste related activities in the 
past. 
Historic data are defined in this project as sites that existed 
before the regulatory records were kept. These are not only dump sites 
and landfills. They are also generators, handlers, storage sites, and 
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transporters. The uses of the historic data are many and varied. 
Researchers in other states have demonstrated an interest in the method 
used to collect historic data. They are also interested in the 
assumptions made about those data and the format for its storage. They 
are beginning to see the need for such data and are planning to include 
historic information in their databases. 
The temporal depth of the database makes it possible for 
researchers to determine the length of time during which a contaminant 
might have been released into the environment. With hydrologic and 
geologic data, this information can be used to determine the maximum ~ 
distance from a source a contaminant could have traveled. In areas of_ 
closely spaced activities, as in most major industrial areas, it is 
extremely useful to know which of those activities has been a potential 
contributor of contamination for the longest period of time. The 
historic data will give that information. For example, several sites 
exist in an area of known contamination at the present time. For 
hydrologic and geologic reasons it is known that the contamination 
could only have reached the point where it has been observed from any 
of the possible sources of contamination after thirty-five years. The 
start year in the HWRIC database could rule out some of those sites as 
potential contaminators if they were not in existence for longer than 
twenty or twenty~five years. It may also be possible to determine that 
there were other potential sources of contamination within the 
reasonable boundary distance that do not exist at the present time. 
A similar potential impact analysis for the atmosphere might be 
possible using air and climate data. 
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Chapter 2. DATABASE ENHANCEMENT METHOD 
2.1 Assumptions Used in Database Development 
While determining which activity types to include in the initial 
database, several decisions were made about how to handle categories or 
groups of data. It was most efficient to collect or reject data in 
groups or categories. Future use of the database may dictate that 
certain categories of information are inappropriate for the database, 
and other categories that do not exist in the database may be needed. 
It will be possible either to collect the desired data from potential 
source files as a distinct category, or to delete data as a category. 
Therefore, it will be possible for the HWRIC staff to tailor the 
general content of the database in response to the changing needs of 
the users. 
One basic decision was that any site on a regulatory source file 
must be retained in the HWRIC database system. This means that any 
site that occurred in the IEPA Selected Inventory List, on the RCRA 
file for Illinois, or on the Superfund Inventory for Illinois was 
retained in the HWRIC database. As a result of this, some types of 
sites not collected as historic sites have been retained among the 
current data. The only exception to that rule was that gasoline 
stations were not retained from the regulatory information, nor were 
they collected in the historic segment. It was beyond the scope of 
this project to collect the information about gasoline stations. Such 
information may be available through the leaking underground storage 
tanks projects being considered for implementation through IEPA or from 
local fire marshals. Even though it is well understood by the ISWS 
that gasoline stations are potentially large contributors of 
contamination to their local environments, there are now and have been 
in the past so many gasoline stations for any given geographic area 
that including them as part of this phase of database development would 
have been prohibitive. Records of old, inactive sites of this type 
will be voluminous, and the computerization of those records will 
require a significant level of effort. 
Other assumptions employed by the ISWS in defining and limiting 
the types of sites for which data were collected for the HWRIC database 
included: 
1. Small businesses involved in copying; for example, fast print 
shops, were not included because these businesses primarily use toners 
that are kept on-site in relatively small quantities. The relative 
impact of these businesses is extremely small. The number of sites 
that would be included in the HWRIC database is extremely large. 
2. Water treatment plants for municipalities were not included. 
These plants are regulated under different programs than those for 
hazardous wastes. If needed, such clearly defined sites can be added 
to the HWRIC database without much difficulty. 
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3. Food-processing businesses, except those businesses large 
enough to already have been listed among the regulatory data, were not 
included. The project staff considered the contamination potential of 
businesses of this type not already regulated to be relatively 
unimportant to the database. 
4. Grade schools, junior highs, and high schools were not 
included in the database. The occurrence of laboratories and dumping 
of materials and wastes from these laboratories is recognized as a 
potential source of smaller-scale contamination than that from 
industrial sources. The decision to exclude them is based on the 
assumption that not all schools, especially not grade schools and 
junior highs, have laboratories. It was more efficient to exclude the 
entire category than to attempt to determine which schools had 
laboratories. 
5. Sites that were obviously offices or branch sales centers for 
companies that had active sites with hazardous materials elsewhere were 
not included. The field-checking portion of the projects have shown 
that this decision was valid. Many small businesses have their mailing 
addresses and dispatching offices in private residences. These 
businesses appear to store their materials, products, and wastes off­
site. To include these sites as potential points of contamination 
biases the data with respect to mapping and statistics on distributions 
of the locations of sites. 
2.2 Approach to Data Collection 
At the end of the database creation and enhancement period, each 
unique identification number represented an individual, locatable point 
in Illinois. Using this concept, ISWS researchers could take a 
standard approach to the question, When a site is occupied by 
individuals involved in more than one type of activity, should there be 
one discrete record (i.e. unique identifier) for each activity on that 
site in the database? Under the stipulation that one identifier means 
one site, the answer to the question is, No. All records associated 
with activities at this site will carry the same unique identifier. 
This enables the user to access all information about a site without 
having to search for secondary or tertiary keys. The user can then 
determine whether or not he or she is interested in using all of the 
available data. 
A less obvious use of the concept of "one identifier means one 
site" is the situation of the large-volume generators regulated under 
both state and federal programs. These sites will appear in most of 
the source files. The occurrence of information about a site in 
several source files is advantageous to the user because each source 
may have some information not available in other sources. However, 
when examining the references to a site from several sources, one finds 
that the references may take very different forms from source to 
source. The differences are sometimes obvious, as in the case of a 
name being "A J Inc" in one file, "A Jones Co." in a second file, and 
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"Arthur Jones Company" in a third file. This conflict of naming is not 
simple to resolve with most computers, but a person reviewing the data 
can look at the address and discover that these are all the same site. 
On the other hand, an address for the same site may appear as "413 E. 
Davis" in one file, as "RR3" in another, as "East of old route 5 at Hwy 
42" in a third, and still describe the location of the same site. A 
computer could not readily associate all of these references with the 
same site, but the ISWS researchers used maps, plat books, and 
telephone books to try to determine this situation whenever possible. 
The attachment in each source file of the unique identifier for a site 
to each reference to that site allows the original data to remain 
intact and still be accessible through the database management system.~ 
2.3 Information Processing Procedure 
Procedures for processing the information included in the HSI 
files for each county have always been a part of the final reports for 
HWRIC database creation and enhancement projects. These procedures 
have evolved in each new year of effort and have increased in 
efficiency. The procedure used during this contract period is as 
follows. A flow diagram of the procedure appears in Figure 3. 
The initial database compiled during the first year of database 
creation contained all sites from any of the source files associated 
with the SICs on the selected list. The concept of collecting data in 
categories for the initial database has been discussed. It should be 
emphasized that not only the first SIC associated with a site was 
examined to determine a match with the selected list. The first, or 
primary, SIC code represents the main activity of the site. However, 
many sites are associated with two or more SIC codes. The second SIC 
code represents the secondary activity of the file, and so on. For 
example, if a machine shop also assembles small equipment and 
distributes that equipment for sale, the site will probably be 
associated with a SIC code for machine shop, a SIC code for equipment 
assembly or manufacture, and one for wholesale distribution. 
Therefore, if the major activity of a site does not fallon the SIC 
selected list, it may still have been included in the initial HWRIC 
database list by merit of its secondary or tertiary SIC code. Deciding 
if the site is appropriate for the HWRIC database was part of the 
responsibility of the database enhancement researcher. 
To prepare for the review of the sites for a county, the initial 
database file was divided into separate files for Radison and St. Clair 
counties, the counties to be reviewed and enhanced during this year of 
database enhancement. The data extracted for each county were sorted 
by company name and formatted into a file that could be easily read by 
the ISWS researchers. The files were printed. The unique identifier 
had already been attached to all of the computer source file data 
during the initial data collection effort. 
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While the computer printout of the data for each county was in 
preparation, other ISWS researchers compiled a list of the cities and 
large towns in the counties to be reviewed. The lists were used as 
guides for the research in the industrial manufacturers directories, 
which are sorted by city within a county. The researchers filled out a 
form created by the ISWS to code the researched information. A form 
was filled out for every business or industry listed in any of the 
cities in the county involved in any of the activities on the selected 
SIC list. These choices were made on the basis of either the SIC code 
attached to the site in the reference book or, when there was no SIC 
code given, upon the description of the activity, which was then 
assigned a SIC code by the ISWS researcher. The forms included the 
name and address of the site, the SIC for the activity, the year of the 
reference book (these are published for each year), and the county and 
city of the site. 
The form for each site was checked against all other available 
reference books to ,determine the first through the most recent years in 
which the activity at each site could be documented. Any changes in 
the name, address, or type of activity on the site were noted on the 
form. This part of the procedure was extremely tedious and time­
consuming, but was one of the key steps because it yielded the time 
frame for each site. This effort produced an individual form for each 
county site that could be found in the reference books. 
The next step in the procedure was the comparison of the sites on 
the formatted computer printout described above to the forms created in 
the research in the reference books. Many of the sites that were 
selected from the reference books are still active, and appeared on the 
computer source files. Therefore, those sites already on the computer 
list have unique identification numbers associated with them. Wherever 
this situation existed, the unique identification number and other 
pertinent information from the printout were added to the form for that 
site. After checking the paper lists against the computer lists, all 
sites that still had no unique identification number were assigned one. 
As a result of assigning unique identification numbers to the data 
from the computer sources during the first year of database work, those 
records that originated in the computer sources have unique 
identification numbers from XOOOOOl to X799999. Those records created 
for the first time during the enhancement process were assigned unique 
identification numbers from X800000 on up. This was not a planned 
situation per se, but occurred in logical progression Qf the work. 
However, the fact that these two types of data were identifiable made 
it possible to discern individual records when deciding to delete 
unique identifiers in cases in which records with different identifiers 
were found to be associated with the same site. In those cases, the 
computer source identification number was retained. 
Once the forms for the sites in the county were compiled, each was 
reviewed to determine whether a company had existed on more than one 
site during its history. This was determined by noting changes in 
addresses taken from the reference books as the ISWS research forms 
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were compiled. In those cases, the additional sites for the company _ 
were assigned new unique identification numbers based on the assumption 
each unique identification number represents an individual locatable 
point. Each site for the same company is linked to the other sites in 
that county with a code. These codes, called the linkage codes, are: 
NLSC - New location, same company (the company moved
 
to this site from elsewhere)
 
PLSC - Previous location, same company (the company
 
moved from this site to somewhere else)
 
CSSC - Contemporary site, same company (the company
 
has more than one simultaneously active site)
 
PCSL - Previous company, same location (there is a
 
different activity on this site now)
 
NCSL - New company, same location (there was another
 
activity on this site in the past)
 
Questions about the history of sites are resolved whenever 
possible at this point in the procedure. The product is the 
accumulation of forms for each site with all the information that 
should appear in the HSI file for the county under review. 
After the enhancement of all data for all counties in the state 
has been completed, a total sort and review of the HSI file for the 
state should be done to make a similar linkage of all sites owned by 
the same company throughout the state. It is inefficient to do such a 
linkage beyond the county level at this point in the enhancement 
process because the relationships throughout the state could not be 
established. 
It may seem as though the words "site," "company," and "activity" 
have been used interchangeably in this report. However, each term has a 
specific definition with respect to the project. A site is any 
discrete locatable point where activities relevant to the HWRIG 
database are carried out. A company is the administrative unit that 
owns or governs the activities on the sites. A company can have more 
than one site. An activity is a process involving hazardous materials 
as product or by-product, as part of the process method, or as wastes. 
The information from the forms developed by the ISWS is entered 
into the computer. For additional or new sites, all information is 
entered. For sites already in the computer, only the corrected and 
supplemented information for the site is added to the original record 
along with the unique identification number for the site. The 
resulting file is the raw data file to be further processed for the 
database. 
The next step in the procedure is to merge the initial data file 
from the computer and the raw data file. The information for the 
already existent sites is combined with the old records. The resulting 
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file, or database file for the county under process, now contains new 
records for additional sites and updated records for preexisting sites.-
Next, the database file is sorted in several ways to further check 
for multiple reco~ds for the same site. By sorting the file by name 
and then by address, less obvious cases of these multiples often can be 
found. During this review, several objectives are achieved: the 
standardization of abbreviations, the conventional structuring of names 
and addresses, and the combination of multiple records for any site 
into one record retaining the most explicit information and all of the 
source file codes. Editing these factors, as well as deleting unwanted 
sites, on the basis of SIC is done at this stage. 
Standardizing information means using conventions for entering 
company names with "&" S instead of some with "&" S , some with "and"s, 
and some with "+" S . Names containing initials should be entered in a 
standard manner. In the HSI file, the preferred way to enter a name 
was to enter last name first, then first name, then initials, with no 
punctuation. The convention for entering complex addresses was 
established so that the structure was number, direction (such as N, S, 
E, or W) with no punctuation, street name, and street designation (Dr, 
Ave, St, Rd, etc). A list of the preferred abbreviations used in the 
HSI file is given in Table 2. 
Table 2 
Preferred Abbreviations in the HSI File 
and---------------& national-----------NTL 
associates--------ASSOC north--------------N 
boulevard-----~---BLVD northeast----------NE 
company-----------CO northwest----------NW 
corporation-------CORP park---------------PK 
district----------DIST place--------------PL 
division----------DIV post office box---PO BOX 
drive-------------DR product------------PROD 
east--------------E railroad-----------RR 
equipment---------EQPT road~--------------RD 
fort--------------FT route--------------RT 
headquarters------HQ south--------------S 
highway-----------HWY southeast----------SE 
Illinois----------IL southwest----------SW 
incorporated------INC street--------~----ST 
international-----INTL trail--------------TR 
junction----------JCT United States------US 
lane--------------LN way----------------WY 
limited-----------LTD west---------------W 
manufacturing-----MFG year---------------YR 
mile--------------MI 
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The final, standardized, supplemented file with all possible 
conflicts and duplications resolved is the HSI file for that county. 
This file replaces the information contained in the initial database 
file for that county. 
As originally envisioned throughout the enhancement procedure, HSI 
files for the reviewed counties were to be accumulated with the 
intention of eventually replacing the entire original database central 
file. If enhancement is not to continue, the HWRIC staff should 
replace the data for each completed county in the original central file 
and then make adjustments for the cross-referencing or linking of sites· 
as they see fit. 
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Chapter 3. DATA ANALYSES AND FIELD CHECKING 
3.1 General Discussion 
When a new database is developed, a great deal of planning and 
effort goes into trying to include all the information that can be 
acquired into a form that is flexible, relatable, and usable. This was 
the case in the planning and initial database creation steps of the 
HWRIC database and information system. As source files were 
accumulated and reviewed, the content of those source files was 
continually being scrutinized for differences between the descriptions 
of the files in the documentation and the actual file content. As 
enough data were accumulated to begin to see pat~erns and, 
unfortunately in some cases, the lack of patterns, scrutiny turned to 
not only whether data elements were actually in the files, but also to 
whether the contents of those fields were a true representation of 
reality with respect to hazardous waste generation, transport, storage, 
and disposal in Illinois. 
More factors than can be listed here influence whether the data 
reflect reality, but some of them have already been discussed 
throughout this report. Briefly summarizing some of them, the 
regulatory processes require specific, but reasonably copious, 
information from generators, handlers, transporters, and disposers of 
hazardous wastes. Therefore, only that information required by those 
regulations is available for most sites. The administrative units that 
computerize available information from both regulatory and 
nonregulatory programs collect that information needed for their 
purposes and store it in the form they find most useful. No matter 
what their size, regulatory programs cannot cover all sites that may 
involve hazardous wastes in any aspect of their activities. 
Nonregulatory sources of information are primarily collected by 
subscription of the activity, for example, the industrial manufacturers 
directories. Therefore, if a site is owned by a company that does not 
subscribe, it will not be found by computerized means. 
During the first two years of database construction for the HWRIC, 
the question the researchers and the HWRIC staff constantly asked was, 
"Can we use the information that is available to answer our questions?" 
These questions were frequently of the nature, "How many sites are 
there that have 'X' activity in 'Y' area?" Probably a more fundamental 
question that has to be answered before we know how we ~an use the data 
is, "How well do the data that have been collected so far reflect 
reality?" The information in the files can, indeed, be used to 
determine numbers and distributions of activities at many levels of 
detail. Whether or not that information is a representation of the 
frequency and spatial distribution of the activities in the area in 
question is another question. Given that it is too expensive to drive 
every street in the state and ask at every site about processing and 
products, there must be a way to assess, in relative terms, the degree 
to which the HWRIC database is representative of the state with respect 
to hazardous wastes. 
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3.1.1 Purpose of Descriptive Analyses and Field Checking 
To address the question of how well the data reflect reality, two 
efforts had to be made. It was necessary to compare what is known from 
the database to what can be determined from observation and empirical 
evidence about the reality of the situation. First, in order to 
compare the database to reality, an example of the data from some of 
the counties in the HWRIC database had to be analyzed to determine the 
frequency and distribution of the activities involved with hazardous 
waste in those counties. Second, to make the comparison, the data from 
the database had to be put to the test of field checking to determine -" 
if they represent a true picture of the hazardous waste situation in 
the county tested. Field checking would show several things: 
1. if the sites in the database are found where the database 
indicates they will be; 
2. if those sites seem to be occupied by the activities
 
indicated by the database;
 
3. if there are many other sites that have not been found in 
the database; and 
4. if those activities that the database shows to be active 
are indeed active. 
While these analyses serve as the basis of comparison from the 
database to reality, they also show how a researcher can subset the 
data in the HSI files and use those subsets to select further 
information from the database. The graphic presentation of those 
analyses that follow are intended to be examples of some of the ways in 
which the information in the database can be displayed. A true 
analysis of the relative value of each data element with respect to the 
information needs of Illinois is beyond the scope of this project. 
The frequency and distribution of the data in the HSI files for 
three counties were determined. The counties chosen were Madison and 
St. Clair counties, because they are the counties under review during 
this year of enhancement, and Kankakee County because it was the county 
field checked during the previous year of effort. Descriptive 
"statistics" about the activities in several counties can be compared, 
and profiles of those counties can be compiled. These profiles should 
reflect the overall picture of the industrial and business environment 
of the counties if they reflect reality. If developed for industrial 
and the rural counties, such profiles should be different. The 
profiles should reflect the dominance, if any, of agric~ltural activity 
or industrial development. Of course, which type of activity will be 
dominant will depend upon the available resources and transportation 
routes, as well as the markets they serve. 
Descriptive statistics will also indicate the relative 
contributions to the HWRIC database from the regulatory and commercial 
sources and the ISWS research. Of course, the ISWS research 
contributed the additional (historic) data added to the database and 
supplemented many of the other records. It is very difficult to 
evaluate the total contribution of the ISWS research to the complete 
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record set in the HWRIC database because not only were individual 
pieces of information added to the records, but discrepancies were also­
resolved through the use of many resources, including maps, plat books, 
telephone books, industrial manufacturers' directories, and common 
sense. 
3.2 Descriptive Analyses 
Data from the HSI files for Madison and St. Clair counties were 
analyzed to obtain descriptive profiles. Figures 4 and 5 show the 
cities and towns in Madison and St. Clair counties, respectively. With 
each city is the number of sites in that city or town from the HSI 
files. These examples show one of the ways in which data from the HSI 
files can be displayed to give a picture of the distribution of 
hazardous-waste-related activities. 
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In each county, the cities or towns with 50 or more sites on the 
HSI file were analyzed to determine the distribution of activities. 
The choice of 50 as the lower limit of the number of sites in a city or 
town was based on the consideration that the diversity of activities 
would be small in towns with fewer sites. A user could, however, 
select any combination of information. Table 3 shows the percent of 
the total activities on the HSI file for each county in each of five 
categories. The table shows another way in which the data from the 
database can be displayed, and more important, how the information in 
the HSI files can be used to extract information. These general 
overviews of the data can be used alone or can be the starting point 
for research by subsetting the data in the database into groups. 
Further information associated with these data groups can be selected 
from the entire base. 
Table 3 
Distribution of Activities in Madison and
 
St. Clair Counties
 
in Cities with More Than 50 Sites
 
Madison 
City MFG(%) TPU(%) WT(%) SER(%) Other(%) 
Alton 51 22 15 16 11 
Collinsville 29 35 18 12 16 
Edwardsville 55 21 13 16 12 
Godfrey 47 29 12 16 12 
Granite City 46 29 15 11 8 
Highland 51 20 20 13 17 
Madison 57 24 16 6 7 
Wood River 33 48 13 11 14 
St. Clair 
MFG(%) TPU(%) SER(%) Other(%) 
East St. Louis 49 30 43 10 7 
Belleville 47 27 12 14 13 
MFG - Manufacturing 
TPU - Transportation and Public 
Utilities 
WT - Wholesale Trade 
SER - Services 
OTHER - Agriculture, Forestry 
Fishing, Mining, Construction, 
Retail Trade, Public Administration 
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The next series of figures and tables has been included in order 
to demonstrate some of the ways in which the information in the HSI 
files can be used to describe, display, and subset the data in the 
database. These particular figures are used both as a graphic 
depiction of the support information in the file and to show the 
distribution of the data in some of the counties already reviewed and 
enhanced by the ISWS. 
Particularly important to note is that many other combinations of 
the information are possible, and these are just some of the ways in 
which the information can be displayed. The data can be easily grouped 
in various ways for other uses. For example, any set that can be made 
by grouping the data in the HSI file for graphing can also be used as 
the basis for a subset of the data for further statistical or mapping 
analysis. The HSI file can be used to determine which sites fit 
criteria set by the researcher. The unique identification numbers 
which are extracted from the HSI file using the researcher's criteria 
are used to access the data in any of the other files in the database 
to which the unique identification numbers have been attached. The 
only limitation for using the unique identification number, then, is 
that it must be associated with all records pertaining to the site in 
any or all of the files on the system. In order to keep the system 
viable, this must be done by the HWRIC staff and maintained with new 
information from future studies. 
Any number of conditions can be established for the subset of data 
chosen to be extracted from the HSI file, and therefore from the 
database. If the researcher is interested in very general groups such 
as all the manufacturing sites in the state, he or she would select the 
manufacturing SIC code groups, the 2000s and 3000s. If the request is 
more explicit, for example, for all the manufacturers of industrial 
chemical products in St. Clair County, the selection would be for SIC 
code group 2800 and county STC. The selection can combine the historic 
information and the location information with the activity information. 
For example, a researcher may be interested in all of the sites in 
DuPage and Will counties where drugs were manufactured between 1970 and 
1980. The researcher would request all SIC code 2830s in DUP and WIL 
with a start year of greater than or equal to 1970 or an end year of 
less than or equal to 1980. 
Of the activities in the Madison County HSI file, 44% are in the 
manufacturing category (2000 and 3000), the major activ~ty category for 
that county. Tables 4 and 5 are analyses of the manufacturing category 
in Madison and St. Clair counties. The data have been analyzed at the 
level of detail that can be achieved using the first two digits of the 
SIC code. The tables show the percent of the total activity made up by 
each manufacturing category from the HSI file for the county. They 
also show the percent of the manufacturing category itself made up by 
each more specific type of manufacturing. 
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Table 4 
Distribution of Manufacturing Activities 
in Madison County 
1st 2 
Digits 
of SIC Activity County(%) MFG(%) 
20. Food and Kindred Productsp 0.77 2 
22. Textile Mill Products 0.10 0.22 
23. Apparel and Other Textile Products 0.19 0.44 
24. Lumber and Wood Products 3 7 
25. Furniture and Fixtures 2 4 
26. Paper and Allied Products 1 3 
27. Printing, Publishing, and Allied 
Industries 6 14
 
28. Chemicals and Allied Products 4 8 
29. Petroleum Refining and Related 
Industries 
30. Rubber and Misc. Plastics Products 
2
1
 
31. Leather and Leather Products 0.10 
32. Stone, Clay, Glass, and Concrete 
4 
2 
0.22 
Products 5 10 
33. Primary Metal Industries 4 10
 
34. Fabricated Metal Products 7 15 
35. Machinery, Except Electrical 7 15 
36. Electrical and Electronic 
Machinery, Equipment, and Supplies 2
 
37. Transportation Equipment 0.96 
38. Instruments and Related Products 0.67 
39. Misc. Manufacturing Industries 2 
The total % manufacturing is greater than 100 because 
some sites engage in more than one type of activity. 
4
2
2
4 
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3.2.1 Contribution of Regulatory Sources to Database 
When analyzing the HWRIC database, it is informative to look at
 
the contribution of the three major regulatory sources to the HSI file
 
in comparison to the relative contributions from the commercial (Dunn &
 
Bradstreet) file and the other sources including the ISWS research
 
contribution of additional sites.
 
Figures 6 and 7 are graphs of the contributions of all of the
 
source files to Madison and St. Clair counties, respectively. The
 
approximate contribution of the three source types to each of the thre~
 
counties are nearly equal. Although the regulatory sources contribute
 
fewer than 20% of the sites to the database, the depth of information
 
associated with that 20% is greater than for the sites from other
 
sources.
 
Regulatory 
17.86% 
Other 
58.42% 
Historic 
23.72% 
Other: Surface Impoundment Assessment; Dunn & Bradstreet 
Figure 6 
Contribution of All Sources 
to the HSI File for Madison County 
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Other 
55.27% 
Regulatory 
19.20% 
Historic 
25.54% 
Other: Surface Impoundment Assessment; Dunn & Bradstreet 
Figure 7 
Contribution of All Sources 
to the HSI File for St. Clair County 
28
 
A further comparison of county profiles shows that there are 
differences in the distributions of major groups by SIC code in 
different parts of the state. The data for the Kankakee County HSI 
file, which were reviewed and enhanced in the first year of database 
development, were compared to those for Madison and St. Clair counties. 
Table 6 shows the comparison of the distribution of all activities in 
the HSI files for Madison, St. Clair, and Kankakee counties. It 
demonstrates the variation in the specific companies that make up the 
same type of activities in the counties. The major activity groups 
themselves are very much the same as those for Madison and St. Clair 
counties. The same major groups occur in each county, but the 
percentage of the major contributors varies with location. The number ­
of sites in Kankakee County is about half of the number of sites in 
either of the other two counties, but more than 50% of those sites are 
manufacturing sites in Kankakee County, while fewer than 40% of the 
sites in the other two counties are manufacturers. 
Table 6 
Comparative Makeup of 
the Activities in the HSI Files of 
Madison, St. Clair, and Kankakee Counties 
Major Category % Activities 
Madison St. Clair Kankakee 
(Number of sites): 1185 1206 673 
Manufacturing 39 37 52 
Transportation 26 29 20 
Wholesale Trade 13 13 11 
Services 11 10 5 
Retail Trade 4 4 4 
Mining 3 3 <1 
Agriculture 2 2 4 
Construction 2 2 3 
Public Administration <1 <1 <1 
The differences among Madison and St. Clair counties and Kankakee 
county are not nearly so great when only the regulatory data are used, 
although the difference between Kankakee County and the other two 
counties is still apparent. Figures 8, 9, and 10 show the relative 
contribution to those regulatory sites from each of the three 
regulatory sources to the Madison County, St. Clair County, and 
Kankakee County HSI files, respectively. These pie charts have been 
chosen to display information that should also be presented in a table 
to show yet another way to display and subset the information from the 
HSI files. 
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RCRA­

31.56% 
Superfund 
8.61% 
Selected Inventory 
59.84% 
Figure 8 
Contribution of Regulatory Sources to 
the Regulatory Segment of the HSI File. 
for Madison County 
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RCRA 
33.21% 
Superfund 
6.87% 
Selected Inventory 
59.92% 
Figure 9 
Contribution of Regulatory Sources to 
the Regulatory Segment of the US! File 
for St. Clair County 
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RCRA 
46.22% 
Superfund 
2.52% 
Selected Inventory 
51.26% 
Figure 10 
Contribution of Regulatory Source~ to 
the Regulatory Segment of the HSI File 
for Kankakee County 
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Because of the occurrence of some sites in more than one source 
file, the total number of regulatory sites is not equal to the sum of 
the sites in each file. These overlaps of categories by some sites 
have not been represented in the graphs. The actual number of sites 
overlapping would only tend to obscure the lines in much the same areas 
as they are presently drawn. In other words, there is a small buffer 
zone bounding the contact areas of all segments of the graph. 
County-wide analyses that describe the profile of activities in 
each county are shown in Figures 11, 12, and 13. The activities are 
charted by major group as designated by the SIC code for each site. 
The numbers on the Y axis are the frequencies of activities, not the 
percentages. The distributions of activities in Madison and St. Clair 
counties are nearly identical again, but the distribution for Kankakee 
County is different. 
SIC wIajor Group Number of Sites 
Agricul t ure. Forestry &
 
Fishing
 
Construction 
456Manufacturing 
Mining 
Public Administra lion 
Retail Trade 
Services 
Transportalion & 
Utilities 
Wholesale Trade 
0 100 200 300 <100 500 
Figure 11
 
Distribution of Kajor Activities
 
in Madison County by SIC Group
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SIC J\ilajor Group Number of Sites 
Agriculture, Forestry & 
Fishing 
Construction 
Manufacturing 462 
Mining 
Public Administration 
Retail Trade
 
Services
 
Transportation &
 
Utilities
 
Wholesale Trade
 
o 100 200 300 400 500 
Figure 12 
Distribution of Major Activities 
in St. Clair County by SIr. Group 
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SIC Nlajor Group Number of Sites 
Agriculture. Forestry & 
Fishing 
Construe t ion 
. . - - - -.:- -Manufacturing 354
- . -­
4Mining 
2Public Administration 
Retail Trade 
Services
 
Transportation &
 135Utilities
 
Wholesale Trade
 , 
a lOa 200 300 400 500 
Figure 13 
Distribution of Kajor Activities 
in Kankakee County by SIC Group 
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The distribution of activities within the regulatory files does 
not parallel the distribution of activities in the total data in the 
HSI file for the county. This can be seen in Figures 14-22. Figures 
14, 15, and 16 are the distributions of RCRA activities for Madison, 
St. Clair, and Kankakee counties, respectively. The first two counties 
are almost the same with respect to the distributions of RCRA 
activities. The numbers in Kankakee County are smaller across the 
major groups represented. 
Number of SitesSIC ~lajor Group 
Agriculture. Forestry & 
Fishing 
Construction 
Manufacturing 
Mining 
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Figure 14 
Distribution of RCRA Activities
 
in Madison County HSI File
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Figure 15 
Distribution of RCRA Activities 
in St. Clair County HSI File 
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SIC Major Group Number of Sites 
Agriculture. Forestry & 
Fishing 
Construction 
Manufacturing 
Mining 
Public Administration 
27 
Retail Trade 
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Transportation & 
Utilities 
Wholesale Trade 
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Figure 16 
Distribution of RCRA Activities 
in Kankakee County HSI File 
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o 20 30 
Figures 17, 18, and 19 are the distributions of the Superfund 
activities on the NPL for each county. The first two major activity 
types which among the Superfund activities, transportation and 
utilities, are the same in all three counties. The other major groups, 
however, are totally different. Superfund activities are primarily 
old, inactive sites that are a threat to the environment. 
Number of SitesSIC ~lajor Group 
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Manufacturing
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Figure 17 
Distribution of Superfund Activities
 
in Madison Coun~ HSI File
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Figure 18 
Distribution of Superfund Activities 
in St. Clair County HSI File 
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Figure 19
 
Distribution of Superfund Activities
 
in Kankakee County HSI File
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Figures 20, 21, and 22 are the distributions of the Selected 
Inventory activities for the three counties. The two western counties 
are very similar in distribution of activities within the Selected 
Inventory, but Kankakee County has a smaller number of SIC code groups, 
as well as a smaller number of sites overall. 
Number of SitesSIC Nlajor Group 
Agriculture, Forestry & 
Fishing 
Construction 
Manufact.uring 
Mining 
Public Administration 
Retail Trade 
Services 
Transportation & 105 
Utilities
 
Wholesale Trade
 
tOO t20o 20 40 60 80 
Figure 20 
Distribution of Selected Inventory Activities 
in Madison County HSI File 
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SIC J\tlajor Group 
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Transportation & 
Utilities 
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o 20 40 60 80 100 120 140 
Figure 21 
Distribution of Selected Inventory Activities 
in St. Clair County HSI File 
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Figure 22 
Distribution of Selected Inventory Activities 
in Kankakee County HSI File 
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3.2.2 Contribution to Database from ISWS Research 
The ISWS research contributed to the HWRIC database in two major 
ways. The first is difficult to evaluate quantitatively but is ­
invaluable qualitatively. Data for each county were reviewed, one 
record at a time. The objective of the review 'was to fill data gaps, 
combine multiple records, and resolve discrepancies among records for 
the same site. As an example of the combination of multiple records, 
the Selected Inventory file contributed 186 observations to the Madison 
County HSI file. Of the 186 observations, 40 were duplicates. The 
duplicate sites occurred when there was more than one record associated 
with a site. This occurred when a site was involved in more than one 
type of activity and, therefore, in more than one record in the 
Selected Inventory. To help find these duplicates, the initial file 
for each county was sorted first by company name, then by address, to 
match similar but unmatched records for the same site. Zip codes and 
city names were added to all records where there were none. County 
codes were appended to all records. SIC codes were sought in the 
industrial manufacturers' directories. When SICs could not be found in 
resource books for sites, the descriptions of the activities were 
matched to the SIC code manual, and the SICs assigned to the sites were 
given a flag that indicated that the SIC was added by the ISWS staff. 
Dates for the first and last documentable year of activity were added 
to every site. All sites were sought in the reference books, and dates 
recorded for every active year that could be documented. If sites were 
only found on the regulatory computer source files and no dates could 
be found elsewhere, the sites were given start and end years of 1984­
1985. These years were assigned because the data files were all 1984 
and 1985 versions. Where no other dates could be found, the only yeprs 
that could be considered documentable were the years when they appeared 
in the source files. All sites were assigned a unique identification 
code by the ISWS. 
The second contribution is quantifiable but of much greater value 
than mere numbers show: the addition of the historic sites to the 
database by ISWS. All new sites added to the database have a unique 
identification number with a sequence number of 800000 or greater. 
After review, 305 sites in St. Clair County and 370 in Madison County 
were added to the county HSI files. The added sites are evaluated in 
greater detail in section 3.3.3 of this report. 
3.2.3 Duration Data 
Years of documented activity at a site in the-HSI file have been 
discussed in previous sections of this report. Figures 23 and 24 are 
examples of time lines that have been constructed with this duration of 
activity information. 
These time lines describe the changes in types and intensities of 
activities in each county over the past five to six decades. They are 
a visual representation of the scale of the potential impact on the 
environment in each county. The bars on the charts represent the 
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length of time of documented existence of sites. For example, one site 
in Madison County was documented for the entire period of the graph, 
1920-1987. Five sites were documented only from 1960-1985. The dates, 
once again, represent the documentable time of existence of the sites. 
The sites probably existed for longer than could be documented, but 
guesses were not included in the database. 
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Figures 25 and 26 are composite time lines for one group of 
activities by SIC for each county. These are summaries of figures of 
the type shown in Figures 23 and 24. If one were to make vertical 
segments at ten year intervals on Figure 23 and add vertically all the 
sites which occur during that decade, one would determine the number of 
sites which existed for that SIC group or groups during each decade. 
The composite then, is a way of representing the dynamic changes in 
activity for a county over the last 60 to 70 years. These changes 
probably represent the fluctuations of the economy as a whole, and more 
specifically the segments of the economy impacting the SIC group 
graphed. 
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3.3 Evaluation of Data Content 
3.3.1 Evaluation of Regulatory Source Content 
The objective of this part of the report is to evaluate each of 
the source files to determine how much it contributed to the body of 
information. In order to make the records useful and relatable, the 
basic support information needed for the HSI file must be available. 
Each regulatory source file for each county was examined in relation to 
three questions: 
1. Does the documentation for the source file indicate that the 
required data elements exist in the file? Documentation from the 
source agencies often shows the data structure as planned by the 
program creators. It does not always follow that the fields have been 
filled. 
2. Does each field actually contain information? The data 
element fields may contain some response information. Sometimes that 
information is merely a "no t applicable" or "no response" response. 
3. Is the information in the field the same as or similar to that 
which is found in the final HSI file? After record-by-record 
evaluation, the HSI file contains the best information that could be 
determined by the ISWS. If the source file contains the same or very 
similar information for that data element, it is a valuable 
contributor. For example, in Table 7, the name of the city was 
different in two cases. This happened in cases in which a suburb of a 
city could be called either by the suburb name or by the city name. In 
these cases, using the zip code of the city still allows the mail to 
get to the suburb because mail intended for suburbs is frequently 
received in, and dispatched from, the city. 
Tables 7 through 9 are typical source file evaluations 
Table 7 
Source Evaluation for
 
Madison County RCRA FILE
 
(77 Sites)
 
Company Start End
 
City Name Address Zip SIC Year Year County
 
Ques. 1 yes yes yes yes no no no no 
Ques. 2 77 77 77 77 
Ques. 3 75 67 53 77 
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Table 8 contains an example of the situation in which the source 
file had some information about the year when an activity began or 
ended, but the researchers found earlier beginning years or later 
ending years during review. 
Table 8 
Source Evaluation for
 
Madison County Superfund File
 
(21 Sites)
 
Company Start End 
City Name Address Zip SIC Year Year County 
Ques. 1 yes yes yes yes no yes yes yes 
Ques. 2 21 21 21 21 16 17 19 
Ques. 3 21 19 18 21 15 13 19 
The IEPA Selected Inventory file has two parts for each 
observation. The first part is the inventory segment. Most of the 
information taken from the IEPA Selected Inventory file to be used in 
the final database inventory file came from this segment and is 
evaluated below. 
Table 9 
Source Evaluation for Madison County
 
IEPA Selected Inventory File
 
(146 Sites)
 
Company Start End 
Name Address Year Year County 
Ques. 1 yes yes yes yes 
* 
no no yes 
Ques. 2 146 146 136 146 
* 
146 
Ques. 3 145 145 138 144 
* 
136 
*See dependent segment discussion that follows 
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The second part of the entry for each observation in the Selected 
Inventory is the dependent segment because its contents depend on the 
type of activity. There are 13 dependent segments as indicated by 
codes in the first part of the Selected Inventory telling what kind of 
site is being recorded. The only information used from the dependent 
segment for the HSI file are the SIC codes where they occurred. In 
Table 10, all questions pertain to the SIC codes in the dependent 
segment. When no SIC code was given in the dependent segment, the ISWS 
researcher could assign one based on the dependent segment code, but 
these were not evealuated in this table. Therefore, the Selected 
Inventory was a source of SIC code information, but not directly, 
except in the cases of the generators. 
Table 10 is an evaluation of the SIC field for each of the 13 
dependent segments of the Selected Inventory file. 
Table 10 
Evaluation of the Dependent Segments of the 
IEPA Selected Inventory File 
Dependent Segment # of 
Code Name Sites Ques. 1 Ques. 2 Ques. 3 
1 Transporter 39 y o 
2 Generator 76 y 21 20 
3 Landfill 41 n 
4 Treatment 3 y o 
5 Landfill Storage 8 n 
6 Land Application 0 n 
7 Underground 
Injection 0 n 
8 Barrel Area 6 n 
9 Tank Area 8 n 
A Recycle/Reclaim 0 y o 
B Illegal (None) 
C Waste Pile 4 n 
D Transfer 0 n 
3.3.2 Typical Data Problems in Regulatory Source Files, 
Typical situations caused problems when researchers tried to match 
data from the various source files. Frequently, only a street name and 
no number was given. Some records contained a description of the 
location or a crossroads with no true address. These locations make it 
difficult to be confident about plotting the site on a map. They are 
virtually impossible to find during field checking. For example, in 
the RCRA file, complete addresses with numbers and street names existed 
in 39 of the 77 sites in Madison County. For 14 of the sites, only a 
street name, but no number, was given. The remaining 24 sites were 
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marked by a description of their location, or a crossroads with no true 
address. Sometimes crossroads and descriptions helped individuals 
determine a good location for a site, but the computer would not have 
been able to plot the site with the information in the original field. 
In the start and end year fields of the HSI file, a frequent 
problem with the data is that d~fferent files have different 
information for the same site. The "start year" in the HSI file means 
the starting year for documentable operation of the site. For example, 
there were start year dates for 16 sites and end year dates for 17 of 
the 21 sites in the Superfund source file for Madison County. Of the 16 
start year dates given, 15 were used in the HSI file. Of the 17 end 
year dates given, only 13 were used in the HSI file for Madison County. 
Those not used were replaced by other dates found in the resource books 
for the same site. These other dates documented activity at an earlier 
or later date for these sites. 
The company name field could have been assigned several different 
names for the same site. This occurred when several sources 
contributed information for the same site. Some sources listed the 
parent company name, some sources listed the division name, and some 
sources listed the local name for a site. In these cases, a combination 
of the names was used in the HSI file. For all but one site in the 
Madison County HSI file, the company name in the Selected IDventory 
source file can be recognized in the HSI file. 
There were incorrect zip codes in the regulatory files. In these 
cases, zip codes were corrected in the HSI file by locating the site on 
a map and checking the zip code in the 1984 Zip Code Directory. 
3.3.3 Evaluation of ISWS Research Data 
The HSI files were created with the knowledge of which information 
was needed for the central file of the HWRIC database. These data 
elements were collected for sites added to the database during review. 
Therefore, question 1, about the documentation, and question 3, about 
whether the information matches the HSI file, are not relevant. 
Question 2, whether information occurs in the fields, is the only 
question of the three that evaluates a contribution to the HSI files. 
Table 11 shows that evaluation for Madison and St. Clair counties. 
In the address field, complete addresses with numbers and street 
names existed in 477 of the 612 sites contributed oy the historic data. 
In 86 of the sites, only a street name and no number was given. In 37 
of the sites, either a description of the location or a crossroads with 
no true address was given. The remaining 12 sites did not have a 
location address (10 P.O. boxes, 2 no address). 
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Table 11 
Source Evaluation of 
ISWS Additional or Historic Data 
Company Start End 
City Name Address Zip SIC Year Year County 
Madison 
County 307 307 215 307 307 307 307 307 
St. Clair 
County 305 305 262 305 305 305 305 305 
Totals 612 612 477 612 612 612 612 612 
3.4 Field Checking 
3.4.1 Madison County Field Checking 
The area chosen for field checking was in Madison County. The 
Edwardsville-Collinsville area was chosen because boundaries were 
reasonably clear, and good street maps could be obtained. All sites in 
the area were sorted into a file by street address. The sites were 
plotted onto street maps wherever the address made it possible to 
locate them. All other addresses for known streets (i.e., street names 
rather than R.R. 1 or P.O. box) were listed together so that the 
researcher could look for any evidence of those sites while driving the 
street. All streets to be traveled were highlighted on the maps so 
that a route that covered as many streets as possible was plotted 
without wasting time by re-traveling connector streets. During the 
field-checking efforts, any sites that appeared to fit the criteria for 
inclusion in the database, but which were not included on the list from 
the comp~ter were noted on the side of the printout and were to be 
added to the database. The three objectives to field checking are: 
1. To determine whether sites collected from compu.terized files 
and from reference books actually exist where the sources indicate they 
exist. In some cases, the sites will exist,but will not be found where 
the database indicated they would be. In other cases, they cannot be 
found at all. 
2. To determine if the sites collected by this method are 
actually potential hazardous waste contamination sites. Some sites are 
actually residential sites where only the office, mailing address, or 
dispatching office for an activity exist. These are not the sites 
where the potential contamination exists. 
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3. To determine if there are sites that should be in the 
database, but which have not been found using available computer and 
reference sources. When field checking, sites were discovered that 
were not included in the database. These were noted on the printouts 
while the researcher was still in the field and added to the database 
upon return to the office. 
In order to evaluate the data in the database to determine its 
quality, that is, "Does it reflect reality?f1, the field-checking 
results were grouped into nine categories. These categories describe 
the situations found to exist with respect to the records in the 
database when field checked. The categories describe the positive or ­
negative quality of a record assigned to each category. The categories 
are reasonably self-explanatory and are listed in Table 12. 
Table 12 
Field-Check Categories 
Category Explanation 
1 Sites found as expected from the database list. 
The activities on the site are apparently correct. 
2 Sites not found where the database indicated they 
would be. 
3 Sites found where expected, but activities on the 
sites were apparently different from that indicated 
by the database information. 
4 Sites shown as active in the database, but 
were found to be inactive or closed during field 
checking. 
5 Historic sites that showed evidence of the correct 
activities, although those activities no longer 
existed. 
6 Historic sites of which there is no evidence. This 
does not mean that the activities never eXisted. 
7 Sites that the database information showed to be 
inactive, but which were found to be active during 
field checking. 
8 Additional sites. These were bot~ active and 
historic sites that were seen during the field 
checking and that should have been on the database 
list. 
9 Sites that are clearly residences. These may be 
offices, mailing addresses, or dispatching points 
for activities carried out elsewhere. These may 
also be the sites of very small cottage industries. 
This is an important category because these 
residences have been reported with associated SICs, 
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which makes them of interest to the HWRIC database 
and indicates that there may be other sites where 
the use, storage, generation, or disposal of 
hazardous wastes is taking place. They are 
important in terms of information sources for other 
sites. In terms of points where hazardous wastes 
are found that can be mapped, they are incorrect. 
Table 13 shows the number of sites in the Madison County field 
checking area that fell into each of the 9 categories described above. ~ 
The category number given is from Table 12, with the total number of 
sites that fell into that category. The next 3 columns show the number 
of sites in the field-check area from the various source files. The 
next 3 columns show the percent of the field checked sites that came 
from each source file. The final column shows the percent of the total 
field checked sites constituted by each of the 9 categories. 
Table 13
 
Categorical Field-Check Summary
 
for Madison County Field-Check Area
 
Group # of #Reg #Hist #Other %Reg %Hist %Other %Total 
_#- Sites Sites Sites Sites Sites Sites Sites Sites 
1 65 9 12 44 14 18 68 33 
2 63 6 12 45 9 19 73 32 
3 14 6 0 8 43 0 57 7 
4 3 2 0 1 67 0 33 2 
5 9 0 9 0 0 100 0 5 
6 8 0 8 0 0 100 a 4 
7 1 0 1 0 a 100 0 1 
8 20 a 1 19 0 5 - 95 8 
9 32 4 4 24 13 13 75 16 
Reg Regulatory; Hist = Historical 
The total percentage is greater than 100 because 
percentage figures were rounded up in all cases. 
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The information gathered during the field-checking episodes was 
not changed in, or added to, the HSI files. This decision was made 
because the field check areas are such a small part of the entire 
database. All information has been retained in paper files and-can be 
changed or sites flagged by the HWRIC staff, if they decide to take 
those steps. 
The contribution of the various sources to the database can be 
shown by looking at the relative contribution of the sources to the 
field-check sites. In the Madison County field-checking area, there 
were 176 sites on the original printout of the HSI file. Those sites 
were made up of sites collected from regulatory sources, commercial 
sources, and historic and additional sites added by the ISWS. Table 14 
shows the contribution of the sources to those sites. 
Table 14 
Contribution of Sources to
 
Field Check Data
 
Source # of Sites % of Total 
Field-Check Sites 
Regulatory: 
Selected Inventory 21 
RCRA 6 
Superfund 1 
Total: 28 14 
Historic 45 23 
Other 
Dunn & Bradstreet 114 
Surface Impoundment 
Assessment 9 
Total: 123 63 
Grand Total: 196* 100 
* the total is not equal to the sum of sites because one site 
appeared in multiple sources. 
Nineteen additional active sites were found during field checking. 
Some were small industries that had been active for more than a year or 
two. There is no ready explanation for why these sites were not in the 
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regulatory databases. Perhaps they are sites not regulated for reasons 
of volume. They may be sites that have been put into the system since ­
the source files were received so they will appear in updates. Or, 
perhaps these sites are noted in the database in such a way as to not 
be recognizable under the local names and addresses. Evidence of 1 
additional historic site was found. The total number of additional 
sites represents nearly 10% of the field-checked sites and is a 
significant number of sites. 
3.4.2 Kankakee Area Rechecking 
The Kankakee metropolitan area of Kankakee County was field 
checked during the previous year of database enhancement. The data for 
Kankakee County were reworked during the first part of this year of 
database work. The field-checking area was re-reviewed. The data for 
that area are resummarized in Table 15. The categories are the same 9 
as used in Tables 12 and 13. 
Table 15 
Kankakee Metropolitan Area Field Check Resummary 
Category Number of Sites 
1 (found) 37 
2 (not where they 
should be) 22 
3 (different 
activity) 5 
4 (not active) 5 
5 (correct historic) 19 
6 (no evidence 
historic) 6 
7 (not inactive) 1 
8 (additional) 55 
9 (residences) 31 
Total 151 
Once again there are a significant number of additional sites. In 
the Kankakee field-checked data, more than 36% of the sites were 
additional sites. 
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Chapter 4. CONCLUSIONS AND DISCUSSION 
The database has been constructed to be very flexible and 
therefore responsive to a wide variety of requests and inquiries. 
These inquiries may include only regulatory sites or may require more 
than regulatory information as an answer. The most general of these 
types of requests could be translated into ready-made command files 
that could be used to query the database. The HWRIC staff could 
establish a set of typical requests. To obtain an answer, the user 
would only need to fill in the blanks with specifics and run an 
interactive request. For example, one such typical request could be: 
"How many sites in (fill in the location in the form of county or 
counties. cities. or zip codes) are engaged in (fill in the activity or 
activities)?" 
This request should return a set of unique identification numbers 
that fulfill the criteria set by the question, along with the support 
information for those numbers from the HSI file. The user could then 
count the sites, make a graph showing the number of sites per county or 
city, or create a map of the sites by activity. The researcher could 
also request any of the other database information associated with 
those sites. That information could be placed in a file for further 
use. 
Another example is: 
"Where are the sites engaged in (fill in the activity or 
activites) in Illinois?" 
Once again, the resulting file can be used as a stand-alone file or as 
a guide to the other information in the HWRIC database system. 
The ISWS added more than 30% of the volume of the database in 
historic sites. These historic sites make the HWRIC database unique 
among databases that deal with potential impact on the environment from 
sites that generate, store, treat, and dispose of hazardous wastes. 
4.1 Database Updating and Cross-Referencing 
As new updates of regulatory files become available, they should 
be matched to the HSI file. This should be done to res.et the source­
line numbers in the source-line file for those sources updated. Any 
additional sites should be assigned unique identiflcation numbers. The 
necessary steps to do the updating of the HWRIC database were discussed 
in detail in section 1.3 of this report. 
New research for the HWRIC that adds information to sites that 
already exist on the HWRIC database should be cross-referenced with the 
HSI file and source-line files and assigned the same unique identifiers 
already associated with the sites. New sites resulting from new 
research should be added to the HSI file for the database and assigned 
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unique identification numbers to maintain the cross-reference 
capability of the database. This is the most efficient way to manage 
the ever-growing and expanding HWRIC database and information system. 
If the initial concept of the database and information system which was 
planned for the HWRIC has any validity, the steps to create, expand, 
and maintain that database should be taken before the time and effort 
to do so become prohibitive. 
4.2 Further Enhancement 
The 91 remaining counties in the HWRIC database should be enhanced 
and reviewed. This would put the entire database at a compatible level~ 
of versatility. It would fill data gaps, correct errors where 
possible, resolve conflicts, and add the unique feature of historic 
data to the database across the state. 
The significant number of additional sites found as part of the 
field-checking exercises suggest that some other source of information 
should be found to try to capture some of these sites. The HWRIC has 
access to the electronic yellow pages. A search of that system for any 
sites that are involved in the activities included on the selected SIC 
code list may yield some of these sites. 
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APPENDIX A
 
Selected SIC Codes Used During This Project
 
Standard Industrial Codes Selected for Inclusion in the
 
Hazardous Waste Research and Information Database 
0111 
0112 
0115 
0116 
0119 
0131 
0132 
0133 
0134 
0139 
0161 
0171 
0172 
0173 
0174 
0175 
0179 
0181 
0182 
0189 
0191 
0700 
0711 
0721 
0723 
0729 
0741 
0742 
0751 
0782 
0783 
0800 
0811 
0821 
0843 
0849 
0851 
0900 
0919 
0971 
1000 
1011 
1021 
1031 
Wheat 
Rice 
Corn 
Soybeans 
Cash grains 
Cotton 
Tobacco 
Sugar crops 
Irish potatoes 
Field crops, except cash grains 
Vegetables & melons 
Berry crops 
Grapes 
Tree nuts 
Citrus fruits 
Deciduous tree fruits 
Fruits & tree nuts n.e.c. 
Ornamental floriculture & nursery products 
Food crops grown under cover 
Horticulture specialties n.e.c. 
General farms primarily crop 
AGRICULTURAL SERVICES 
soil preparation services 
crop planting and protection 
crop prep services for market 
general crop services 
Veterinary services for livestock 
Vet services animal specialties 
livestock services 
Lawn and garden services 
Ornamental shrub and tree services 
FORESTRY 
Timber tracts 
Forest Nurseries & Tree Seed gathering & 
Extracting 
Extraction of pine gum 
gathering of forest products n.e.c. 
Forestry services 
FISHING, HUNTING, TRAPPING 
Misc. marine prod. 
Hunting, trapping and game prop. 
METAL MINING 
iron ores 
copper ores
 
lead and zinc ores
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1041 gold ores 
1044 silver ores 
1051 bauxite and other aluminum ores 
1061 ferroalloy ores, except vanadium 
1081 metal mining services 
1092 mercury ores 
1094 uranium-radium-vanadium ores 
1099 metal ores, 
1100 ANTHRACITE MINING 
1111 anthracite 
1112 anthracite mining services 
1200 BITUMINOUS COAL AND LIGNITE MINING 
1211 bituminous coal and lignite 
1213 bituminous & lignite mining services 
1300 OIL & GAS EXTRACTION 
1311 Crude petroleum &natural gas 
1321 natural gas liquids 
1381 Drilling oil & gas wells 
1382 Oil & gas field exploration service 
1389 Oil & gas fields services n.e.c. 
1400 MINING & QUARRYING OF NONMETALLIC MINERALS, 
EXCEPT FUELS 
1411 dimension stone 
1422 crushed &broken limestone 
1423 crushed & broken granite 
1429 crushed &broken stone n.e.c. 
1442 construction sand & gravel 
1446 industrial sand 
1452 Bentonite 
1453 Fire clay 
1454 Fuller's earth 
1455 Kaolin &ball clay 
1459 clay, ceramic and refractory mineral n.e.c. 
1472 Barite 
1473 Fluorspar 
1474 Potash, soda and borate minerals 
1475 Phosphate rock 
1476 Rock salt 
1477 sulfur 
1479 chemical & fertilizer mineral mining n.e.c. 
1481 nonmetallic minerals services 
1492 gypsum 
1496 talc, soapstone and pyrophyllite 
1499 miscellaneous nonmetallic mineral 
2086 bottled & canned soft drinks and carbonated water 
2200 TEXTILE MILL PRODUCTS 
2231 Brood woven fabric mills, wool 
2251 Women's full length &knee length hosiery 
2252 Hosiery except womens full length & knee hosiery 
2253 Knit outerwear mills 
2257 Circular knit fabric mills 
2258 warp knit fabric mills 
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2259 knitting mills, n.e.c. 
2261 finishing plants, cotton 
2262 Finishers of broad woven fabrics 
2269 Finishers of textiles, n.e.c. 
2272 Tufted carpets & rugs 
2292 lace goods 
2293 Paddings & upholstery filling 
2295 coated fabrics, not rubberized 
2296 Tire cord & fabric 
2297 Nonwoven fabrics 
2298 cordage & twine -­
2299 textile good n.e.c. 
2300 APPAREL AND OTHER TEXTILE PRODUCTS 
2381 fabric dress and work gloves 
2396 automotive trimmings,apparel findings, and related 
products 
2400 LUMBER AND WOOD PRODUCTS 
2420 Sawmills and planning mills 
2421 sawmills and planning mills, general 
2431 Millwork 
2434 Wood kitchen cabinets 
2435 Hardwood veneer & plywood 
2436 Softwood veneer & plywood 
2439 Structural wood member, n.e.c. 
2441 Nailed & lock corner wood boxes & shook 
2448 Wood pallets & skids 
2449 Wood containers n.e.c. 
2451 Mobile homes 
2452 Prefabricated wood buildings & components 
2491 Wood preserving 
2492 Particleboard 
2499 Wood products n.e.c. 
2500 FURNITURE AND FIXTURES 
2511 Wood household furniture except upholstered 
2512 upholstered household furniture 
2514 Metal household furniture 
2515 Mattresses &bedsprings 
2517 Wood television, radio, phonograph & sewing 
machine cabinets 
2519 Household furniture n.e.c. 
2521 Wood office furniture 
2522 Metal office furniture 
2531 Public building & related furniture 
2541 Wood partitions, shelving lockers &~ffice & store 
fixtures 
2542 Metal partitions, shelving, lockers & office & 
store fixtures 
2591 Drapery hardware & window blinds & shade 
2599 Furniture & fixtures n.e.c. 
2611 pulp mills 
2621 paper mills, except building paper 
2631 paperboard mills 
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2641 paper coating and glazing 
2642 envelopes 
2643 bags, except textile bags 
2645 die-cut paper and board 
2646 Pressed &molded pulp goods 
2647 sanitary paper products 
2648 Stationary, tablets & related prods 
2649 converted paper products, 
2651 folding paperboard boxes 
2652 set-up paperboard boxes 
2653 corrugated and solid fiber boxes 
2654 sanitary food containers 
2655 fiber cans, drums & similar products 
2661 building paper and board mills 
2700 PRINTING AND PUBLISHING 
2711 newspapers 
2721 periodicals 
2731 book publishing 
2732 book printing 
2741 misc. publishing 
2751 commercial printing, letterpress 
2752 commercial printing, lithographic 
2753 engraving and plate printing 
2754 commercial printing, gravure 
2761 manifold business forms 
2771 greeting card publishing 
2782 blankbooks and looseleaf binders 
2789 bookbinding and related work 
2793 photoengraving 
2794 electrotyping and stereotyping 
2795 lithographic platemaking services 
2800 CHEMICALS AND ALLIED PRODUCTS 
2812 alkalies and chlorine 
2813 industrial gases 
2816 inorganic pigments 
2819 industrial inorganic chemicals, n.e.c. 
2821 plastics materials and resins 
2822 synthetic rubber 
2823 cellulosic man-made fibers 
2824 organic fibers, noncellulosic 
2831 biological products 
2833 medicinals and botanicals 
2834 pharmaceutical preparations 
2841 soap and other detergents 
2842 polishes and sanitation goods 
2843 surface active agents 
2844 toilet preparations 
2851 paints and allied products 
2861 gum and wood chemicals 
2865 cyclic crudes and intermediates 
2869 industrial organic chemicals, n.e.c. 
2873 nitrogenous fertilizers 
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2874 phosphatic fertilizers 
2875 fertilizers, mixing only 
2879 agricultural chemicals, n.e.c. 
2890 Misc. chemical products 
2891 adhesives and sealants 
2892 explosives 
2893 printing ink 
2895 carbon black 
2899 chemical preparations, n.e.c. 
2900 PETROLEUM AND COAL PRODUCTS 
2911 petroleum refining 
2951 paving mixtures and blocks 
2952 asphalt felts and coatings 
2992 lubricating oils and greases 
2999 petroleum and coal products, n.e.c. 
3000 RUBBER AND MISC. PLASTICS PRODUCTS 
3011 tires and inner tubes 
3021 rubber and plastics footwear 
3031 reclaimed rubber 
3041 rubber and plastics hose and belting 
3069 fabricated rubber products, n.e.c. 
3079 misc. plastics products 
3100 LEATHER AND LEATHER PRODUCTS 
3111 leather tanning and finishing 
3131 boot and shoe cut stock and findings 
3143 men's footwear, except athletic 
3144 women's footwear, except athletic 
3149 Footwear, except rubber n.e.c. 
3150 Leather gloves and mittens 
3151 leather gloves and mittens 
3161 Luggage 
3171 Women's handbags & purses 
3172 Personal leather goods, except handbags & purses 
3199 Leather goods, n.e.c. 
3200 STONE, CLAY AND GLASS PRODUCTS 
3211 flat glass 
3220 Glass and glassware, pressed or blown 
3221 glass containers 
3229 pressed and blown glass, n.e.c. 
3230 Products of purchased glass 
3231 products of purchased glass 
3240 Cement, hydraulic 
3241 cement, hydraulic 
3251 Brick & structural clay tile 
3253 Ceramic wall & floor tile 
3255 clay refractories 
3259 Structural clay products, n.e.c. 
3261 Vitreous china plumbing fixtures, earthenware 
fittings & bathroom accessories 
3262 Vitreous china table & kitchen articles 
3263 Fine earthenware (whiteware) table & kitchen 
articles 
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3264 
3269 
3271 
3272 
3273 
3274 
3275 
3281 
3291 
3292 
3293 
3295 
3296 
3297 
3299 
3300 
3312 
3313 
3315 
3316 
3317 
3320 
3321 
3322 
3324 
3325 
3331 
3332 
3333 
3334 
3339 
3341 
3350 
3351 
3353 
3354 
3355 
3356 
~357 
3360 
3361 
3362 
3369 
3398 
3399 
3400 
3411 
3412 
3421 
3423 
3425 
3429 
Porcelain electrical supplies 
Pottery products, n.e.c. 
Concrete block &brick 
Concrete products, except block &brick 
Ready-mixed concrete 
Lime 
Gypsum products 
Cut stone & stone products 
abrasive products 
asbestos products 
gaskets, packing and sealing devices 
minerals, ground or treated 
mineral wood 
Nonclay refractories 
Nonmetallic mineral products, n.e.c. 
PRIMARY METAL INDUSTRIES 
blast furnaces and steel mills 
electrometallurgical products 
steel wire and related products 
cold finishing of steel shapes 
steel pipe and tubes 
Iron and steel foundries 
gray iron foundries 
malleable iron foundries 
steel investment foundries 
steel foundries, n.e.c. 
primary copper 
primary lead 
primary zinc 
primary aluminum 
primary nonferrous metals, n.e.c. 
secondary nonferrous metals 
Nonferrous rolling and drawing 
copper rolling and drawing 
aluminum sheet, plate and foil 
aluminum extruded products 
aluminum rolling and drawing, n.e.c. 
nonferrous rolling and drawing, n.e.c. 
nonferrous wire drawing & insulating 
Nonferrous foundries 
aluminum foundries 
brass, bronze, and copper foundries 
nonferrous foundries, n.e.c. 
metal heat treating 
primary metal products, n.e.c. 
FABRICATED METAL PRODUCTS 
metal cans 
metal barrels, drums, and pails 
cutlery 
hand and edge tools, n.e.c. 
hand saws and saw blades 
hardware, n.e.c. 
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3431 
3432 
3433 
3441 
3442 
3443 
3444 
3446 
3448 
3449 
3451 
3452 
3462 
3463 
3465 
3466 
3469 
3471 
3479 
3482 
3483 
3484 
3489 
3493 
3494 
3495 
3496 
3497 
3498 
3499 
3500 
3511 
3519 
3523 
3524 
3531 
3532 
3533 
3534 
3535 
3536 
3537 
3541 
3542 
3544 
3545 
3546 
3547 
3549 
3551 
3552 
3553 
metal sanitary ware 
plumbing fittings and brass goods 
heating equipment, except electrical 
fabricated structural metal 
metal doors, sash, and trim 
fabricated plate work (boiler shops) 
sheet metal work 
architectural metal work 
prefabricated metal buildings 
misc. metal work 
screw machine products 
bolts, nuts, rivets, and washers 
iron and steel forgings 
nonferrous forgings 
automotive stampings 
crowns and closures 
metal stampings, n.e.c. 
plating and polishing 
metal coating and allied services 
small arms ammunition 
ammunition, except for small arms, n.e.c. 
small arms 
ordnance and accessories, n.e.c. 
steel springs, except wire 
valves and pipe fittings 
wire springs 
misc. fabricated wire products 
metal foil and leaf 
fabricated pipe and fittings 
fabricated metal products, n.e.c. 
MACHINERY, EXCEPT ELECTRICAL 
turbines and turbine generator sets 
internal combustion engines, n.e.c. 
farm machinery and equipment 
lawn and garden equipment 
construction machinery 
mining machinery 
oil field machinery 
el6~ptors and moving stairways 
conveyors and conveying equipment 
hoists, cranes and monorails 
industrial tr~cks and tractors 
machine tools, metal cutting types~ 
machine tools, metal forming types 
special dies, tools, jigs, and fixtures 
machine tool accessories 
power driven hand tools 
rolling mill machinery 
metalworking machinery, n.e.c. 
food products machinery 
textile machinery 
woodworking machinery 
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3554 paper industries machinery 
3555 printing trades machinery 
3559 special industry machinery, n.e.c. 
3561 pumps and pumping equipment 
3562 ball and roller bearings 
3563 air and gas compressors 
3564 blowers and fans 
3565 industrial patterns 
3566 speed changers, drives, and gears 
3567 industrial furnaces and ovens 
3568 power transmission equipment, n.e.c. 
3569 general industrial machinery, n.e.c. 
3572 typewriters 
3573 electronic computing equipment 
3574 calculating and accounting machines 
3576 scales and balances, except laboratory 
3579 office machines, n.e.c. 
3581 automatic merchandising machines 
3582 commercial laundry equipment 
3585 refrigeration and heating equipment 
3586 measuring and dispensing pumps 
3589 service industry machinery, n.e.c. 
3592 carburetors, pistons, rings, valves 
3599 Machinery, except electrical, n.e.c. 
3600 ELECTRIC AND ELECTRONIC EQUIPMENT 
3612 transformers 
3613 switchgear and switchboard apparatus 
3621 motors and generators 
3622 industrial controls 
3623 welding apparatus, electric 
3624 carbon and graphite products 
3629 electrical industrial apparatus, n.e.c. 
3631 household cooking equipment 
3632 household refrigerators and freezers 
3633 household laundry equipment 
3634 electric housewares and fans 
3635 household vacuum cleaners 
3636 sewing machines 
3639 household appliances, n.e.c. 
3641 electric lamps 
3643 current-carrying wiring devices 
3644 noncurrent-carrying wiring devices 
3645 residential lighting fixtures 
3646 commercial lighting fixtures 
3647 vehicular lighting equipment 
3648 lighting equipment, n.e.c. 
3651 radio and tv receiving sets 
3652 phonograph records 
3661 telephone and telegraph apparatus 
3662 radio and tv communication equipment 
3671 electron tubes, receiving type 
3672 cathode ray television picture tubes 
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3673 electron tubes, transmitting 
3674 semiconductors and related devices 
3675 electronic capacitors 
3676 electronic resistors 
3677 electronic coils and transformers 
3678 electronic conductors 
3679 electronic components, n.e.c. 
3691 storage batteries 
3692 primary batteries, dry and wet 
3693 x-ray apparatus and tubes 
3694 engine electrical equipment 
3699 electrical equipment supplies 
3700 TRANSPORTATION EQUIPMENT 
3711 motor vehicles and passenger car bodies 
3713 truck and car bodies 
3714 motor vehicle parts and accessories 
3715 truck trailers 
3721 aircraft 
3724 aircraft engines and engine parts 
3728 aircraft parts and auxiliary equipment, n.e.c. 
3731 ship building and repairing 
3732 boat building and repairing 
3743 railroad equipment 
3751 motorcycles, bicycles, and parts 
3761 guided missiles and space vehicles 
3764 guided missile, space vehicle propulsion units and 
parts 
3769 guided missile and space vehicle parts and 
auxiliary equipment, n.e.c. 
3792 travel trailers and campers 
3795 tank and tank components 
3799 transportation equipment, n.e.c. 
3800 INSTRUMENTS AND RELATED PRODUCTS 
3811 engineering and scientific instruments 
3822 environment controls 
3823 process control instruments 
3824 fluid meters and counting devices 
3825 instruments to measure electricity 
3829 measuring and controlling devices 
3832 optical instruments and lenses 
3841 surgical and medical instruments 
3842 surgical appliances and supplies 
3843 dental equipment and supplies 
3851 ophthalmic goods 
3861 photographic equipment and supplies 
3873 watches, clocks, and watchcases 
3900 MISCELLANEOUS MANUFACTURING INDUSTRIES 
3911 jewelry, precious ware 
3914 silverware and plated ware 
3915 jewelers' materials & lapidary work 
3931 musical instruments 
3942 dolls 
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3944 games, toys, and children's vehicles 
3949 sporting and athletic goods, n.e.c. 
3951 pens and mechanical pencils 
3952 lead pencils and art goods 
3953 marking devices 
3955 carbon paper and inked ribbons 
3961 costume jewelry 
3962 artificial flowers 
3963 buttons 
3964 needles, pins, and fasteners 
3991 brooms and brushes 
3993 signs and advertising displays 
3995 burial caskets 
3996 hard surface floor coverings 
3999 manufacturing industries, n.e.c. 
4000 RAILROAD TRANSPORTATION 
4011 railroads, line-haul operating 
4013 switching and terminal services 
4200 TRUCKING AND WAREHOUSING 
4212 local trucking, without storage 
4213 trucking, except local 
4214 local trucking and storage 
4221 farm product warehousing and storage 
4222 Refrigerated warehousing 
4224 Household goods warehousing & storage 
4225 general warehousing and storage 
4226 special warehousing and storage, n.e.c. 
4231 trucking terminal facilities 
4463 marine cargo handling 
4500 TRANSPORTATION BY AIR 
4582 airports and flying fields 
4583 airport terminal services 
4600 PIPE LINES, EXCEPT NATURAL GAS 
4612 crude petroleum pipe lines 
4613 refined petroleum pipe lines 
4619 pipe lines, n.e.c. 
4700 TRANSPORTATION SERVICES 
4712 freight forwarding 
4742 railroad car rental with service 
4743 railroad car rental without service 
4782 Inspect~on &weighing services connected with 
transportation 
4789 transportation services, 
4900 ELECTRIC, GAS, AND SANITARY SERVICES 
4911 electric services 
4922 natural gas transmission 
4923 gas transmission and distribution 
4925 gas production and/or distribution 
4931 electric and other services combined 
4932 gas and other services combined 
4939 combination utility services, n.e.c. 
4952 sewerage systems 
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4953 refuse systems 
4959 sanitary services, n.e.c. 
4971 Irrigation systems 
5039 construction materials n.e.c. 
5051 metal service centers and offices 
5052 coal and other minerals and ores 
5085 industrial supplies 
5087 service establishment equipment 
5088 transportation equipment & supplies 
5093 scrap and waste materials 
5160 Chemicals and allied products 
5122 Drugs, drugs proprietaries & druggists sundries 
(wholesale) 
5161 chemicals and allied products 
5171 petroleum bulk stations & terminals 
5172 petroleum products, n.e.c. 
5190 farm supplies 
5198 paints, varnishes, and supplies 
5199 Nondurable goods n.e.c. classified wholesale 
5261 retail nurseries, lawn & garden supply 
7213 linen supply 
7215 coin-operated laundries & dry cleaning 
7216 dry cleaning plants, except rug 
7218 industrial launderers 
7251 Shoe repair shops, shine parlors &hat cleaning 
shops 
7261 Funeral service & crematories 
7332 Blueprinting & photocopying services 
7333 commercial photography, art & graphics 
7342 disinfecting and exterminating 
7349 cleaning & maintenance services 
7391 research & development laboratories 
7395 photofinishing laboratories 
7397 commercial testing laboratories 
7531 Top & body repair shops 
7534 tire retreading and repair shops 
7535 paint shops 
7538 General automotive repair shops 
7539 Automotive repair shops not elsewhere clas~ified 
7549 Automotive services, except repair & car washes 
7600 Miscellaneous repair services 
7622 radio & tv repair 
7623 Refrigeration & air conditioning service & repair 
7629 electrical & electronic repair shops 
7641 reupholstery & furniture repair 
7692 welding repair 
7694 armature rewinding shops 
7699 repair shops & related services n.e.c. 
8051 Skilled nursing care facilities 
8059 Nursing & personal care facilities 
8060 Hospitals 
8062 general medical & surgical hospitals 
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8063 Psychiatric hospitals 
8069 specialty hospitals 
8070 Medical and Dental Laboratories 
8071 medical laboratories 
8072 dental laboratories 
8081 out patient care facilities 
8091 Health & allied services n.e.c. 
8211 Elementary and secondary schools 
8221 colleges and universities, n.e.c. 
8222 Junior colleges & tech. institutes 
9223 correctional institutions 
9511 Air, water & solid waste management 
9512 Land, mineral, wildlife conservation 
9661 Space research & technology 
9711 national security 
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APPENDIX B 
The Hazardous Sites Inventory (HSI) File 
Unique ID Company Name Links Source 
Address 
YrStart YrEnd City Zip 
Sics ISWS-Sic Comment County 
X724850 AIR PRODUCTS & CHEMICALS INC RUA 
2200 MONROE ST 
'68-'86 GRANITE CITY 62040 
Sics: 2813 MAD 
X888275 AIR REDUCTION SALES CO 
2909 E BROADWAY PLSC: X888280 
'60-'60 ALTON 62024 
Sics: 2813 MAD 
X888280 AIR REDUCTION SALES CO 
2ND & BISSELL STS NLSC: X888275 
'49-'60 MADISON 62060 
Sics: 2813 MAD 
The Hazardous Sites Inventory file contains the following 
information: 
Unique Identification Number=This number has been created by 
the ISWS research staff to designate a unique physical 
location on the surface of the earth where a potential 
contamination source exists now or existed in the past. 
Company Name-The company on that site. 
Address=The address of the site where the activity involving 
hazardous materials occurs. 
Links-Indicators of the r~lationship of this site to other 
sites in the county. These links are: 
NLSC New location, same company (the company moved 
to this site from elsewhere) 
PLSC Previous location, same company (the company
 
moved from this site to somewhere else)
 
CSSC Contemporary site, same company (the company
 
has more than one simultaneously active site) 
PCSL Previous company, same location (there is a 
different activity on this site now) 
NCSL New company, same location (there was another 
activity on this site in the past) 
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Source-Codes designating the source or sources from which 
the information was drawn. These are: 
A IEPA Selected Inventory 
R RCRA 
S Superfund 
U Dunn & Bradstreet Market Indicators 
P USEPA Surface Impoundment Assessment 
Year	 Start=The earliest year of this activity on this site 
that could be documented by ISWS research staff 
Year	 End=The most recent year of this activity on this site 
that could be documented by ISWS research staff 
City=City in which the activity is located 
Zip=Zip code of the activity site 
SICs=The SIC codes associated with the site in any of the 
source files. Up to eight SIC codes may be associated 
with the site. 
ISWS-SIC=A flag that denotes that the ISWS research staff 
has determined the SIC for the site because it was not 
associated with one in any computer source or reference 
books used 
Comment=Additional information deemed necessary by the ISWS 
research staff 
County Abbreviation-The standard three-letter abbreviation 
used for the counties of Illinois. 
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